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Introduction

In September of 1980 the USGS, (U.S. Geological Survey) conducted an 

exploratory drilling program in western Powder River County, Montana. Figure 

1 shows the general location of the project area and drill holes. Figures 2 

through 19 show specific locations of the drill holes. The objectives of this 

program were to gather data for evaluation of coal resources, coal quality, 

and stratigraphic correlations. This drilling project is a continuation of 

the study started in 1978 and reported by Hardie (1979), Kirschbaum, Correia, 

and McPhillips (In Press).

Twenty-three holes were drilled (see Table 1) with selected coal 

intervals cored at three locations (80-MB-A2b, 80-MB-B7, and 80-MB-E7) 

resulting in a total footage drilled of 9,610 ft. All drilling was done by 

USGS-operated drilling rigs and monitored by USGS personnel. Drill cuttings 

were sampled and recorded every 5 feet whenever possible, though problems with 

lost circulation and severe washout at some locations made it difficult to 

maintain the sampling interval. Lithologic logs were prepared for each drill 

hole and are presented with each geophysical log.

Geophysical logs were run at at twenty-two drill sites with the log suite 

generally including natural gamma, density, resistivity, and caliper. There 

was no geophysical log run for drill hole 80-MB-E8. All geophysical logging 

was done by private companies under contracts issued by the USGS.

Geologic Setting

The project area is located on the northeastern flank of the Powder River 

Basin. The Powder River flows to the northeast through the project area, 

which is characterized by rolling grasslands and dissected highlands.

The coal beds of interest in the project area occur in the Tongue River 

Member of the Fort Union Formation of Paleocene age. The Tongue River Member



is characterized by interbedded light-yellow-gray sandstone, sandy shale, gray 

shale, carbonaceous shale and coal (Bryson and Bass, 1973). Local stringers 

of silty to sandy limestone are also present. Some of the thicker coal beds 

have burned back from the outcrop and the resulting heat has baked overlying 

rocks into a brittle, resistant red rock called clinker. These clinker beds 

are prevalent throughout the project area where they cap many of the ridge 

tops. The regional dip of the rock strata is generally less than 5° to the 

southwest.

The coal beds present in the drill holes range in thickness from 1 to 25 

feet. Previous studies by Matson and Blumer (1973) show that the qualities of 

the coals in this region vary from lignite A to subbituminous C. Quality 

analyses of the cores from drill holes 80-MB-E7 and 80-MB-A2b are shown in 

Table 2 (R. G. Hobbs, unpub. data). The rank of the Cache coal bed increases 

from lignite A in the eastern part of the project area (drill hole 80-MB-A2) 

to subbituminous C in the western part (drill hole 80-MB-E7). Quality 

analysis from drill hole 80-MB-B7 was not available for this report.

Drilling Equipment and Procedure

The drilling in the project area was completed by two truck-mounted 

drilling rigs; a Gardner-Denver 17W and a Portadrill 524. Air with water 

injection was the primary circulation medium, although high viscosity mud with 

drill additives was used at times to control lost circulation through poorly 

consolidated rock. Twenty feet or more of 6-in. diameter plastic surface 

casing was generally set at each location to prevent washout of surface 

material.

Carbide drag bits yielded the best penetration rates for the rotary work, 

though occasional limestone stringers required the use of rollercone bits. 

The coring was done with a conventional 15-ft mining barrel producing a 3-in.



diameter core. Non-reusable carbide Chris drill bits were used for the coring 

and produced good quality core of the coal beds with fast penetration rates.
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Table 1. Drill Hole Data

Hole 
No.

Al 

A2a 

A2b 

B2 

B3 

B4 

B5 

B6 

B7 

Cl 

C2

C3

C4

Dl

E2

E3

E4

E5

E6

E7

E8

E8a

E9

Location

NEV4 NE V4sec. 13, 
T. 9 S., R. 50 E.

T. 8 S., R. 50 E. 

T. 8 S., R. 50 E. 

T. 9 S., R. 49 E. 

T. 9 S., R. 50 E.

TJU JL/» \TU JL/» cos* 00li ft /A 1<I n / A O C v»   £p £p y

T. 8 S., R. 50 E. 

T. 8 S., R. 50 E. 

T. 7 S., R. 51 E. 

T. 7 S., R. 51 E. 

T. 8 S., R. 49 E.
MT7 I/ "5 *3

T.

Ctr.
T.

swV4
T.

NWl/4
T.

swV4
T.

NWl/4
T.

NEl/4
T.

Nfil/4
T.

SEl/4
T.

Nfil/4
T.

Sfil/4
T.

swV4
T.

swV4
T.

7

N ]

7

NE
7

NW
6

NE
6

NE
6

SW
6

NE
6

SW
7

SE
7

SW
8

SE
8

NE
8

S.,
L/2 s
S.,

;!/4
S.,
1/4
S.,

!/4
S.,

!/4
S.,

l/4
S.,

l/4
S.,

V4
s.,
l/4
S.,

V4
s.,
1/4

S.,

1/4
S.,

R.

V2
R.

sec
R.

sec
R.

sec
R.

sec
R.

sec
R.

sec
R.

sec
R.

sec
R.

sec
R.

sec
R.

sec
R.

50 E.

sec. 23,
50 E.

  7,
51 E.

. 31.
50 E.

  3,
50 E.

. 15,
49 E.

. 24
49 E.

. 25,
48 E.

. 3,
49 E.

. 35,
48 E.

. 15
48 E.

. 16,
48 E. '

. 32,
48 E.

Quadrangle

Bay Horse 

Bay Horse 

Bay Horse

Three Bar 
Ranch

Three Bar 
Ranch

Baldy Peak 

Baldy Peak

, Bear Skull 
Mountain

Bear Skull 
Mountain

Three Bar 
Ranch

Baldy Peak

Baldy Peak

Baldy Peak

Lonesome
Peak

Lonesome
Peak

Yarger
Butte

Yarger
Butte

Hodson
Flats

Huckins
School

Bloom Creek

Bloom Creek

Bloom Creek

Moorhead

Ele 
vation 
(feet)

3870 

3800 

3800 

3890 

3890 

3850 

3620 

3670 

3935 

3500 

3674

3510

3520

3320

3250

3720

3380

3615

3356

3490

3340

3480

3470
24

Total Cored 
depth intervals 
(feet) (feet) Comments

535 

235 

95 

495 

475 

435 

395 

315 

455 

275 

480

215

280

155

235

690

575

575

515

655

95

695

735

N/A 

N/A Pilot 

68.4- 88.5 

N/A 

N/A 

N/A 

N/A 

N/A 

105.7-139.85 

N/A 

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

25.8- 60.0
120.0-137.5

N/A Abandoned and
moved to E8a

N/A

N/A
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Page of

Project

U.S. Geological Surrey 
Branch of Coal Keaourcas

Moorhead-Broadus

Holt Ho.

log
Location

80 MB-A1 Geologiat Frank Spencer

Lithologic

NE14NE1X Sac*

Total depth

Q SJL« 5

tfcareat town Broadus County Powder RiverStata Mont* Qaad» Bay Horse

Drilled by; U.S. Geological Survey

Drill*r<s); Arthur Clark

Drill; Gardner-Denver 17W Date start 9/14/8 0 

Non-core interval* and size holes 5 1/8" 

Cored Intervals and slza:

Coaplete 9/15/80

none

Raaarka 20 ft. surface casing. Cemented in at 1317 hrs. Hit water 255 ft. 

approx. 5 gum. Hole plugged T.D. to surface cement. __ __ __

LOG

From To Length 
(in feet)

Description

0 9

4

Alluvium, sandy silt with siltstone pieces 1)i" diara, 
and windborn sand

Siltstone, dark brown, sandy

35

60

69

84

116

131

150

54
60

69

84

114

116

131 

15P

167

22

19
6

9

15

30

2

15

19

17

Sandstone, medium to light yellowish brown, very fine 
to fine grained

Siltstone, medium grained, sandy

Shale, medium gray, interbedded with carbonaceous shale, 
dark brown

Shale, black, carbonaceous

Siltstone, dark brown, carbonaceous, interbedded with 
carbonaceous shale dark brown

Siltstone, medium to dark gray, sandy

Carbonaceous shale, dark brown, interbedded with silt- 
stone, medium gray

Siltstone, medium gray

Sandstone, medium brown gray, fine grained, quartz, 
sub-angular to angular

Siltstone, medium dark gray to dark gray, sandy

26



Hole No. 80 MB-A1________ Page _2__ of

From

167

I8*f

189

19^

219

227

256

263

267

278

281

293

310

312

317
32*f

3^5

360

397

399

To 
(in feet)

I8*f

189

193

219

227
 256

263

267

278

281

293

310'

312

317

32*f

3^5

360

397

399

^37

Length

17

5

k

25

8

29

7

k

11

3

12

17

2

5

7
21

15

37

2

38

LOG 

Description

Coal, with + 3 1 parting at 170 f , 2* parting at 
176 f

Carbonaceous shale with siltstone, dark brown 
and sandy

Siltstone, medium brown gray

Siltstone, medium gray, sandy, shale, medium gray

Sandstone, medium brown gray, very fine grained

Sandstone, light yellow brown to yellow brown, 
fine grained to medium quartz, sub-rounded, much 
black chert

Siltstone, medium gray, sandstone, medium gray, 
very fine grained

Coal, with + 1 f parting at 265 f

Sandstone, medium gray, very fine grained

Coal, with + % 5* parting at 279*

Siltstone, medium to dark gray with carbonaceous
shale

Sandstone, medium gray, very fine grained, silty

Shale, medium gray green

Siltstone, medium gray green

Shale, medium gray green

Siltstone, medium to dark gray, shale, medium 
green gray

Siltstone, medium gray, sandstone medium gray

Sandstone, medium gray to dark gray, very fine 
grained

Sandstone, medium gray, very fine grained with 
interbedded shale, carbonaceous, dark gray

Sandstone, medium gray, very fine grained, silt-
stone, medium gray 

Total depth goephysical log ^37* 

Sample log to total depth

^37 ^0 3 Sandstone, medium gray, very fine grained

27



Hole No. 80 MB-A1_________ Pa8e __J_ of

From

44o

445

450

±55 

460

465

4?0

475

480

485

490

495

496

500

505

510

515

520

525

To 
(in feet)

445

450

455

460 

465

470

475

480

485

490

495

496

500

505

510

515

520

525

535

Length

5

5

5

5 

5

5

5

5

5

5

5

1  

4

5

5

5

5

5

10

LOG 

Description

Siltstone, medium gray, sandy

Sandstone, medium gray, very fine grained

Sandstone, medium gray, very fine grained

Sandstone, medium gray, very fine grained 

Sandstone, medium gray, very fine grained

Siltstone, medium gray, very fine grained

Siltstone, light to medium gray, interbedded with 
shale, carbonaceous, dark brown

Siltstone, medium gray, interbedded with shale, 
carbonaceous, dark brown

Shale, medium gray

Carbonaceous shale, dark brown with silts Lone, 
dark brov/n, carbonaceous

Coal (Drillers call)

Coal

Siltstone, medium to dark gray, interbedded 
sandstone, medium gray, very fine grained,

Siltstone, medium to dark gray

Siltstone, medium to dark gray

Siltstone, medium to dark gray

Shale, medium gray

Shale, medium gray

No sample

with 
silty

T.D. 535 © 1120
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U.S. Geological Survey 
Geophysical lo£, 1980 Drilling 
Moorhead-Broadus Area,_Montana

Hole no. A1

Locat i on NE#NE)4

j)ate logged 9/15/80 

sec. 13 i T. 9 s »i

jSurface elevation 3870 

?0 -R . County Powder River

Drilled depth 535' Logged depth Fluid level 224 

Remarks 20' surface casing. Hole plugged T.D. to surface with cement.

Depth
ft m NG fi
0

50-

100-

--40

ISO-

200 

250  

0

-10

-20

-30

-50

-60

--70
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Hole no* A1___(continued)

Depth 
ft m KG C D R

300_ 90

350-I

UlOO

4-110

400 H

-.120

h-130

450-j
J-140

L-150

500

U160

550 H
Unn

  180
600 I
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Page of

0.5* Geological Surrey 
Branch of Coal 3a*ourca«

Pro Jec e Moorhead-Broadus

3Bl« Ho. 80 MB-A2a Geologlat Frank Spencer

Type log Lithologic 3800'_

Laotian Sec.

mt̂ _mmt Total depth, 

T. 8 S. & _5J

U.S. Geological Survey

covn Broadus 

Drilled by:

Driller* s):____________ 

Drill: Gardner-Denver 17V/

CouatfPowder River State Mont. Qoad. Rav

Arthur Clark

_________________^^ Dace itarr 9/15/80

Son-core iotervala ead size holes 0-255' 5 1/8" Pilot

Cond int*rvmla and
Casing at 20*

LOG

*rom To Length 
(in feet)

Description

0

15

69

88

15

69

88

128

230
225

15

54

19

40

128

130

148

152

171

173

130

148

152

171

173

228

2

18

4

19

2

55

2

5

Alluvium, sand, unindurated, light to medium yellow

Shale, medium gray, sandstone, medium gray, very fine 
grained, siltstone, medium to light gray

Coal, + 2» parting at 72', + 2 1 parting at 76 r, + .S» 
parting at 79', + 1.5' parting at 81», + 1.5' parting 
at 84  

Siltstone, medium gray, sandstone, dark gray,very fine 
grained, carbonaceous shale, dark brown, + 3 1 at 113*

Coal

Siltstone, medium gray

Coal, with + 1 1 parting at 150»

Siltstone, medium gray

Coal

Siltstone, medium to light gray, shale, medium to light 
gray, silty, sandstone, medium gray,very fine grained

Total depth geophysical log 228' 

Sample log to depth

Siltstone, light gray, sandy 

Siltstone, light gray, sandy
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U.S. Geological Surrey 
Geophysical los, 1980 
Moorhead-Broadus Area, ..Montana

Hole no, A2a Date logged 9/13_80 Surface elevation 38QQV

LocationSE)4SE>4____sec. 25 , T. 8 s ., a. 50 -p* , County Powder River

Drilled depth 233* Logged depth 228'_____Fluid level_ 

Hemarks Pilot for core hole

Depth
ft m
T"

-10

50-

-20

100- -30

--40

150 

-50

200  
-60

--70

250-

-80

NG
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Page of

Project

ff.S. Geological Surrey 
Branch of Coal leeoareaa

Moorhead~Broadus

Sola 5o- 80 MB-A2b

Type log Core description

Location 

Seareae

Drilled by:

SE}4SE>4

Ceologlat Frank Spencer (R. G. Hobbs) 

Sler* 3800* Total deptn 95'

S. R.Sac*

Broadus County Powder River Staca Mont

50 ..£..

Quad. BayHorse

U,. S. Geological Survey

DriIIar<3); Arthur Clark 

Drill: Gardner-Denver 1?W Oaca start 9/15/80 Gaoplat  Q/15/8Q

?fan-core iacarvala tad size tolas 0-68.4- T and 88,5-95* 5 1/8" 

Garad tatarrals and ilxa: 68,^-88,3* ^ x 5" (5 M core) 

Haaarfca

LOG

From To Length 
(in feet)

Description

68.4 69-3 0.9

69.3 ' 69.5 0.2

69.5 88.3 18.8

88.3 0.2

Core description 68.4-88.5 Cache coal

Siltstone, light to medium gray

Shale, black, carbonaceous with coal spars

Coal, black alternating dull and bright bands, abundant 
pyrite nodules, pyrite coating fracture 8?.0 to 88.3 
(removed for separate analysis) minor gypsum rosettes 
on fractures, bone coal ?8.0 to 79.0 +

Siltstone, light to medium gray
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U.S. Geological Survey 
Geophysical lo£, 1980 
Moorhead-Broadus Area, __ Mont ana

Hole no. A2b Date logged

Location SEJiSE^i

Drilled depth 95'

sec. 25 ,

9/16/80 Surface elevation ^§QQ'

I. 8 g., a. 50 F. - County Powder River

Logged depth 86' Fluid level 57'

Remarks Cored 68.4 to 88.5' 4>£x3in. (3in. core)

Depth
ft m NG ____ _ D H

-

0  

50- 

100-

 

150  

200-

« 

250-

  0

-10 

-20

-30 

-40

-50 

-60 

-70 

-80

     /

L^_^-^

> -^~r> «/^ MWTANCI
j£ £ JU

^ r7j~i-
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Page 1 of

U.S. Geological Surrey 
Branch of Coal Inaurcaa

P?o j«ct Moorhead-Broadus

So. 80 MB-B2 G^logist Janet Brown

TTP« log Lithologic SIeT« 3890* local d«pea 4* 

Location SWHNWK S«c. 27 T« Q S. R« 4Q

Hearaac: cotm Broadus CountyPowder River Stata Mont . Quad* yhree Bar Ranch

Drlllad by? U.S. Geological Survey

Driilari s ) ; Stephen Grant

Drill: Portadrill 524 _______ m Qaca tcart 9/25/80 Cbaelata 9/26/80 _____

Son-core tntar»ala and size hole; 0-495*

Corsd iatmrraLa and ilz«:

Hole plugged surface to T.D.- cement

LOG

From To Length Description 
(in feet)

0

7

8

19

7

8
' 19

38

7  

1

11

19

Claystone, (5YR-9A)

Coal(?), Sand, gray(lOYR-7A) ,fine grained

Clinker, light brown(5YR-6/4) , 100%

Claystone, medium gray(N-5) 50%, dark yellow browndOYJ
4/2)25%, sandstone, light olive gray(5Y-5/2), fine grained

  25%

38 47 9 Coal, black(N-l) with carbonaceous shale partings; 4- 2 f
at 40', + 2* at 45«

47 249 202 . - Sandstone, light olive gray(5Y-6/1)14%, light olive gray
(5Y-5/2)11%, Yellow gray(5Y-7/2)26%, medium yellow brown 
(10YR-5/4)l1%, olive gray(5Y-4/1)9%, gray orange(10YR-7/4) 
6%, medium light gray(23%), fine grained, siltstone, 
light olive gray(5Y-6/1), olive gray(5Y-4/1), claystone f 
olive black(5Y-2/1), medium gray(N-5)

249 251 2 Coal, brown black, bony

251 270 19 Sandstone, medium gray, coarse grained, shale, medium
light gray, hard, claystone, medium to olive gray

270 306 36 Shale and siltstone, medium to olive gray, some with
carbonaceous material

306 308 2 Coal, bony, with pyrite

308 366 58 Claystone, medium gray to olive gray, siltstone, olive
to medium gray with carbonaceous material 

35



Hole No. 80 MB-B2________ Page 2 of

LOG

From To Length Description 
(in feet)

308 366 58 (cont.) shale, olive gray 

366 . 368 2 CoaK?)

368 V50 62 Claystone, medium gray to olive gray, sandstone,
olive gray, very fine grained, shale, olive gray, 
medium yellow brown to brown black, carbonaceous, 
siltstone, olive gray

^30 4-35 5 Coal, black, -silty with + .5* parting at V53 1

V35 ^62 2? Shale, gray black, brown gray to medium dark gray,
carbonaceous

Total depth geophysical log ^-62*

Sample log to T.D.

^62 A-70 8 Shale, brown gray, sandstone, olive gray 

470 ^75 5 Shale, brown gray, sandstone, olive gray

V?5 ^95 20 Small samples, sandstone, olive gray, medium light
gray to medium gray, fine to very fine grained, 
thinly laminated

T.D.
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U.S. Geological Survey 
Geophysical lo£, 1980 Dr.il3.ing 
Moorhead-Broadus Area,. Montana

Hole no._B2_ Date logged 9/26/80 Surface elevation

Location SWfrNW/4 sec.2__ ____, T. 9 s ., 3. 49 F.   County Powder River 

Drilled depth ^95* Logged depth ^62'_____Fluid level 322'_____

Remarks Hole plugged surface to T.D«- cement

Depth
ft m NG

50-

lOO-i

--40

150 

200  

250-

(

-10

-20

-30

-60

--70

-80
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Hole no. B2_ (continued)

Der.th 
ft m NG C D P.

38



Page 1 of 2

Project

U.S. Geological Surrey 
Branch of Coal laaoureaa

Moorhead-Broadus

iola So.

Type log

Location

Neareat cow 

Drilled by:

Drtilar<j):

80 MB-B3 ' Gao

Lithologic Sl«

NWJ4NWJC

i Biddle County Powder

U.S. Geological Survey

Arthur Clark

iloclat Frank Spencer

»*. 3890 '

Sac. 7 T.

River State Mont T

Total daotti A-75'

9 S. R. sn R.

Qoad» JJI^e e Bar T?arii

Drill; Gardner-Denver 17W Data start 9/25/80 Coaplata

Ibn-cora iacar^ala and slza tolas 0-^-75' 5 1/8 n 
Corad intarvala and
Haaarka

192

260

278

LOG

'From To Length 
(in feet)

Description

0

3

5

9

13

20

36

80

116

128

3

5
* 9

13

20

36

80

116

128

192

3

2

4

4

7

16

Mf. -

36  

12

6k

Silstone, medium gray to dark gray, oxide' staining

Carbonaceous shale, dark brown

Coal, dark brown bloom

Coal and carbonaceous shale

Carbonaceous shale, shale, medium gray, siltstone , dark 
brown

Siltstone, light to medium gray

Sandstone, medium gray to medium brown, fine to very 
fine grained, siltstone, medium brown gray to light gray

Sandstone, light gray, very fine grained, quartz angular

Sandstone, medium gray, very fine grained, silty

Sandstone, light to medium gray, fine grained, some

260

278

288

18

10

quartz sub-angular

Sandstone, medium to light gray, fine to very fine 
grained, silty, calcareous

Siltstone, medium gray

Sandstone, medium gray, very fine grained

Siltstone, medium gray, sandy

39



Hole No. 80 MB-B3__________ Page 2 of

LOG

From To Length Description 
(in feet)

288 290 2 Coal, (Driller call)

290 29^ *+ Carbonaceous shale with siltstone, dark gray

29^ 312 18 Sandstone, medium gray, very fine grained, siltstone,
medium gray

312 314 2 Coal

31^- 376 62 Siltstone, medium gray, sandstone, medium to dark
gray, very fine grained

376 379 3 Shale, light to medium gray 

379 390 11 Coal, with + 1» parting at 388'

390 392 2 Shale, carbonaceous dark brown interbedded with
siltstone, medium olive gray

392 ^-28 36 Sandstone, medium gray to medium brown gray, silt«
stone, medium gray, sandy

^ 32 *f Carbonaceous shale, dark brov/n

2 Coal (Driller call)

13 Siltstone, light to medium gray

2 CoaKDriller call)

16 Sandstone, light to medium gray, very fine grained, 
Siltstone, medium gray, sandy

Total depth geophysical log 465 !

Sample log to total depth

^65 ^70 5 Siltstone, medium brown gray 

^70 ^75 5 Siltstone, medium brown gray

T.D. ^75* © 1505 hrs.
Circulate until steel out of hole, 1538 hrs.
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U.S. Geological Survey 
Geophysical lo£, 1980 
Moorhead-Broadus Area, ..Montana

Hole no._B3_

Drilled depth. 

Bemarks

Date logged 9/23/80 Surface elevation 3890*

Location NW#NW# sec. 7 , T. 9 . s ., 5.30 R » County Powder River

Logged depth Fluid level

Depth
ft a

50-

-20

100- -30

--40

150 

-50

200  
-60

--70

250-

-80

NG



Hole no. B3 (continued)

Depth 
ft m KG D R

 180

600 I
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Page 1 of

U.S. Geological Sorr«y 
Sraaen of Goal KMOUTCM

?*3 j«cc Moorhead-Broadus

3bla »o« 80 ME-E^ _____________ Caologiac Frank Spencer

Typ« log Lithologic SL«r« 5850* Total depth 4^q* 

Location NVQiNW# _________________________ S«e. 22 T. 8 s. R> ^iQ E. 

Ntarvac eoim Broadus County Powder River Stata Mont . Qoad* Baldv Peak 

Drlllad by? U«S« Geological Survey

Drill«r<s) ; Arthur Clark _________ ̂   , t̂ ______________ . _____ 

Drill; Gardner-Denver 1?W Dacft icarr 9/2^/BO Caaplata 9/2V80 

Moo-core iacarndji ami slza holai 0-^33' 5 1/8" ____ 

Corad tacatralj and ilza:

Surface casing in, a1^ __1555 hrs«- 20* ce^fiiped ai^ T 15^-0 hrs. drilling at 

hrs.

LOG

From To Length Description 
(in feet)

0 32 32 Alluvium, sandy silt, silty sand, light yellow brown to
medium yellow brown, some clinker

32 kj> 11 Sandstone,, light red brown to light brown, fine grained
with clinker, sandstone interbedded with siltstone, medium
gray

^3 53 10 Coal, with brown blossom, + 1 f parting at ^9 f

53 81 28 Siltstone, medium gray interbedded with carbonaceous
shale, sandstone, light to medium gray, fine to very 
fine grained

81 86 5 Carbonaceous shale, dark brown

86 128 . k2 . Sandstone, medium gray, very fine grained with calcareous
interbeds or concretions, siltstone, medium gray, sandy, 
carbonaceous shale + 2' at 11 A- 1

128 14-5 1? Coal with + .5* parting at 132 », + 1' parting at 1*fO' 

15° 5 Carbonaceous shale, dark brown

150 177 27 Siltstone, dark gray brown with carbonaceous shale inter
bedded

177 179 k Coal(Driller call)

179 193 1^ Siltstone, medium to dark gray interbedded with carbonaceous
shale, dark brown
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Hole

From

193

195

260

266

291

.338

360

364
'382

384

389

406

417

430

Mo . 80 MB-B^

To 
(in feet)

195

260

266

291

338

360

364

382

384

389

406

417

430

435 .

h

Length

2

65

6

25

47

22

4

 18

2

5 .

17

11

13

5

Page 2 of 2

LOG

Description

Carbonaceous shale, dark brown

Siltstone, medium to dark gray with carbonaceous 
shale stringers, sandstone, medium to light gray, 
very fine grained, shale, medium gray, silty

Coal with + 3* parting at 262'

Carbonaceous shale, dark brown, interbedded with 
siltstone, dark brown

Siltstone, medium to dark brown gray, sandstone, 
medium gray, very fine grained, shale, carbonaceous, 
dark brown interbedded with siltstone, dark gray

Coal with + ,5* parting at 342 ', + 2 f parting at 
347', + 2 ''parting at 355'

Carbonaceous.. -shale, dark brown

Siltstone, greenish light gray

CoaKDriller call)

Carbonaceous shale, dark brown with siltstone, 
dark brown gray

Siltstone, medium to light gray

Shale, medium gray

Total depth geophysical log 417 1

Sample log to depth

Siltstone, medium gray

Siltstone, medium gray

T.D. 4-35* @ 1815 hrs.
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U.S. Geological Surrey 
Geophysical lo£, 1980 Dri 
Moorhead-Broadus Area, Montana

Hole no, B*f _____ Date logged 9/2 V80 Surface elevation

sec . ^2 t T . 8 q<< H , 30 ^ , County Powder River

Drilled depthjj^j ____ ̂Logged depth *fi?« ___ Fluid level 

Remarks prv hole ______ ________

ft
Depth

NG
0     0

50-

100-

--40

ISO-

200 

250-^

-10

-20

-30

-50

-60

--70

-80
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Hole no, B4___(continued)

Depth 
ft ra KG

300_~" 90

^100

350-

--110

120

400

450

130

i-150

500 H

U160

550 H
.170

500

 180

600 I
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Page of

U.S. Geological 
Branch of Coal laaourcas

Project Moorhead-Broadus

80MB-B5 Ceologiat M. McPhillips
Type iog Lithologic 3620

Location^ 
Nearaac t 

Drilled by:^ 
Driliar<s):

NE)iNW)i Sac* 12

 mmm^m Total depth.

T. 8 S. K, 5QE.

Broadus County Powder River State Mont. Qoad* Baldv Peak

U«S« Geological Survey

Stephen Grant

OrLll: Portadrill 524 Data scare 9/15/80 Caaplete 9/16/80

Son-core IscarnLla aad lisa 

Corad intervals and ilza: 
Haaazfca

0-395 f 5 1/8"

LOG

rom To Length 
(in feet)

166

179 

186 

196 

199 

22?

257

Description

0

59 

63

103

107

59

103

107 

166

59 Alluvium, dark yellow brown, clayey with some clinker 
and fine grained sand

k Sandstone, medium yellow brown, fine to very fine 
grained

^fO Claystone, medium light gray to medium dark gray, trace 
carbonaceous material, clinker, sandstone, medium light 
gray, very fine grained

k Claystone, medium light gray, coal(?), black, dull 

59 Claystone, medium light gray to medium blue gray with

179

186

196

199

227

257

262

shale, brown black, carbonaceous(13^-136)

13 Shale, medium to medium dark gray, carbonaceous with 
pyrite nodules + 177 f

7 Coal, black, silky, + 1 f parting at 183»

10 Claystone, medium light gray

3 Coal with shale, brown gray, carbonaceous

28 Claystone, medium blue gray

30 Siltstone, medium gray, shale, medium gray, silty, 
sandstone, medium gray, very fine grained

5 Sandstone, medium gray, very fine grained
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Hole No. 80 MB-B5 Page of

LOG

From To Length 
(in feet)

Description

262

291

322

328

291

322

328

355

355

360

365

370

375

380

385

360

365

370

375

380

385

390

5

5

5

5

5

5

5

390 395

29 Sandstone, medium gray, medium grained, silty in
places, pyrite nodules + 265', becomes fine grained 
at 266 f , siltstone increases to 291*

31 Siltstone, medium light gray, sandy

6 Sandstone, medium light gray, very fine grained, 
some calcareous material, sandy at 328*

27 Claystone, medium blue gray to medium gray 

Total depth geophysical log 355' 

Sample log to total depth

Sandstone, medium light gray, very fine grained 
with carbonaceous material

Small sample, sandstone, medium light gray, very 
fine grained with carbonaceous material

Siltstone, medium light gray

Small sample-poor

Siltstone, medium gray, sandstone medium gray

Siltstone, medium gray, sandstone, medium gray

Siltstone, light gray, sandstone, medium gray, 
very fine grained

5 Sandstone, medium gray, fine grained
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U.S. Geological Survey 
Geophysical los, 1980 
Moorhead-Broadus Area,. Montana

Hole no._B5_ Date logged 9/16/80_____Surface elevation 3620'

Location NE1/4NW}4____sec* 12 , T. 8 5 ., S. 30 p . County Powder River

Drilled depth 395' Logged depth 555 

Remarks

Fluid level 129*

Depth
ft m NG
0

50-

100-

--40

200  

250-

-10

-20

-30

-50

-60

--70

-80

u
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Hole no, B3 (continued)

Depth 
ft m NG D R

300 Jr 90

350  

  100

110

_120

400-

-130

450-

-140

-150
500-

,160

550-
 170

  180
600 _
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Page

U.S. Geological Surrey 
Branch of Goal laaourca*

Pro jace Moorhead-Broadus

3ol« Ho. SO MB-B6 Geologist Janet Brown

log Lithologic 5670*

Location NW#NE#SW?4 Sec.

BroadusKeareae town
Drilled by; U.S. Geological Survey

Driilar( 3 ) ;

Drill: Portadrill 52k

County Powder River SCaca

21_T.
      V

Mont.

local <iepe&

7 51__E.

Quad.Bear Skull Mt.

Stephen Grant

Date scarr. 
0-315' .

9/23/80 Caaolata 9/23/80
1/8"lacarvaia and si2a holai 

Cared IncmrrmLs and «lza: Spud to 20 ! below Cache, burn. 

Baoarfca

LOG

From To Length 
(in feet)

Description

0

10

101

105

272

276

10

101

103

272

276

310

310

10

91

2

171

Alluvium, medium brown(5YR-V6) with clinker(10YR-4/6)

Sandstone, light olive brown(5Y-5/6)31%, yellow gray 
(5Y-7/2)25%, medium olive brown(5Y-^A)l9/£ t dusky yellow 
(5Y-6A)13%, dark yellow brown(10Y-V2)6#f grayish 
orange(lOYR-7/A-)6^, very fine grained, claystone, gray 
glije(10YR-V2)

Sandstone, pale yellow brown(lOYR-6/2), very fine grained, 
siltstone, olive gray(5Y-4/l)

Coal, olive gray(5Y-Vl) 

Siltstone, olive gray(5Y-4/1) 

Total depth geophysical log 310 f 

Sample log to total depth

10$ 6" coal, friable, dull to silky, medium hardness in 
siltstone, olive gray (5Y-4/1)

T.D. 315*
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U.S, Geological Survey 
Geophysical lo£« 1980 Dr.il3.ing 
Moorhead-Broadus Area,.Montana

Hole no. B6 

Location

Date logged 9/23/80 Surface elevation 3670*

sec ,S*i 5. 51 P.   County Powder River

Drilled depth 515* Logged depth 31 O f 

Remarks Dry Hole,

Fluid level

Depth
ft a NG D
0

50-

lOO-i

--40

150 

200  

250  

0

-10

-20

-30

,-50

-60

--70

-80
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Hole no. (continued)

Der.th 
ft m

300_

;
350-

M

400-

450-

 i

500-

 i

 

550-

600 _

-90 

-100

-110

-120 

-130

-140

-150

-160

-170

;
4-180
 

 

KG ' D ___C_   

< _^r
JL ____      -^

3 - ^j~ s300

*3,o' - -----

1

i

i

4

i
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Page 1 of

3.5« Geological Survey 
Branch of Coal laeoureas

Pro jecg Moorhead-Broadus

3ole So. 80 MB-B7 _____________ Geologist Frank Spencer

Type log Lithologic Elar^ 3935 1 _________ Total depth 455 .'. 

Location NE#NW# Sec* 1^ T. 7 sJL ^1 K

Nearaae conn Broadus County Powder Kiver State Mont f Qaad* Bg aT» flic»n

Drtliad by; U*S. Geological Survey

Driil*r{ s ) ; ' Arthur Clark

Drill: Gardner-Denver 1?W DAc« icarr 9/23/80 Coaplaca 9/23/80
Son-cow tac«r*»l« and aiza holas 0-1 03 f , 1*f 0-435 't 3 1/8"

Carad latarrmij and iiz>: 10$.0-140.0 (3")
Begin drilling 0900 hrs. 20* casing set

LOG

From To Length Description 
(in feet>

05 5 Alluvium, loose sand, light yellow

5 56 51 Sandstone, light brown, fine grained quartz sub-round
to sub-angular with black chert, very soft,some with clay

56 62 6 Sandstone, light blue gray to medium gray to dark gray,
fine to very fine grained, quartz sub-angular with black 
silty or clayey material, black chert

62 105 43 Siltstone, medium gray to medium brown gray with thin
coal streaks, sandstone, medium brown gray, very fine 
grained, silty

105 129 2k Coal with + 2 f parting at 10? f , + 1* parting at 11^- f , 
+ 1-5 1 parting at 116 1 , + 1' parting at 120 f , + 1' 
parting at 124», + 1 f parting at 126 f

129 166 37 Siltstone, medium gray, sandy

166 170 k Shale, medium gray, interbedded with shale, carbonaceous,
dark brown

170 173 3 Coal with + .5« parting at 172 f

173 180 7 Siltstone, dark carbonaceous

180 132 2 Coal

182 204 22 Siltstone, medium gray, shale, medium gray
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Hole No. 80 MB-B? Page of

From

204

217

233

238

307

313

337

339

356

436

WO

445

450

To 
(in feet)

217

233

238

307

313

337

339

356

436

440

445

450

455

Length

13

16

5

69

6

24

2

17

80

4

5

5

5

LOG 

Description

Carbonaceous shale, dark brown, sandstone, medium 
gray, very fine grained

Silts bone, medium gray, sandstone, medium gray, 
very fine grained

Coal with + 1 1 parting at 236 '

Siltstone, medium gray to medium brown gray, 
sandstone, medium gray, very fine grained, silty

Coal

Siltstone, medium gray, with thin (coal?) + 1 1 
tetreaks at 317 and 320  

Coal

Siltstone, medium gray to dark brown, carbonaceous, 
sandstone, medium gray

Sandstone, medium gray, very fine grained, silt- 
stone, medium gray, sandy

Total depth geophysical log 436 '

Sample log to total depth

Shale, medium to dark gray

Sandstone, medium green gray, very fine grained, 
very calcareous

Sandstone, medium green gray, very fine grained, 
very calcareous

Sandstone, medium green gray, very fine grained,
very calcareous 

T.D. 455' 1245 hrs, 

Circulating until 1300 hrs. 

Steel pulled at 1319 hrs.
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Page 1 of

tl.S* Gaolofical Surrey 
Branch «f Coal

Moorhead-Broadus

3ol* »o« 80 MB-B7 _____________ Caologlat Frank Spencer

Type log Core description £! *  3933* Total d«ota

Location NE#NW# ________ _ _________________ Sac* 13 T. 7 S. R. 51 E«

H»ar«ac conn Broadus County Powder RiveiScata Mont, Qaad»Bear Skull Mt

Drilled, by: U.S. Geological Survey

Drlll«r< s ) ; Arthur Clark  

Drill: Gardner-Denver 1?W Iktft icart Q/^/8o Caaolata 

!fen-core iacarrmla and slzs holas 0-105 1 . l^fO-^SS 1 S 1/8" 

Cocsd iacmrrmij and ilz<: 105.0-1^0.0

LOG

from To Length Description 
(in feet)

Recovered first rmn 105,7-120.O f

105.7 10?.^ 1.7 Siltstone, medium gray

107.^ ' 117.7 12.^- Coal, brown, woody

117.7 117.8 0.1 Carbonaceous shale

117.8 120.0 0.2 Coal, brown

Recovered second run 120,0 to 130.0

120.0 12^f.8 ^-.8 Coal, dirty brown and ground up, core barrel released

12^.8 130.0 5-2 Lost

Recovered third run 130.0 to 139.85

130.0 131.65 1.65 Coal

131.65 139.85 8.2 Siltstone, sandy
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U.S. Geological Survey 
Geophysical lo£, 1980 
Moorhead-Broadus Area, Montana

Hole no. B7

Lo c at i on

jDate logged 9/23/80 

sec. -R , 1

Surface elevation 5955 f

  i %  51 F.   County Powder River

Drille'd depth 455 f Logged depth ^-36* Fluid level_ 

Remarks Dry hole________

Depth
ft m NG
0

50-

100-

--40

150 

200-

250-

)

-10

-20

-30

-60

 70

-80

U



Hole no. B7 (continued)

Berth 
ft ID NG C D

300.

350-

90

  100

--110

400-
,.120

130

450-
-140

-150
500-

160

550-
-170

500

350

 180
600
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Page 1 of

U.S. Geological Surrey 
Branch of Coal

Pro jacg Moorhead-Broadus

9bl« So. 80 MB-C1 _____________ Caologiat Frank Spencer

Typa log Lithologic Ela*. 3500' Total dapcfr 2'

Locacloa SW#SW# ____________________ Sac, 34 T. 8 S, R. 49 E,

Nearaac cown Broadus CouatyPowder Biver State Mont  Qoad« Three Bar Ranch

drilled by; U.S. Geological Survey

DrillarXs ) ; Arthur Clark

Drill: Gardner-Denver 1?W Oat* itart 9/26/80 Caaplata 9/26/80

Non-core iacar»aia tad size hole;____0-275 f 5 1/8"______________________

Cared lacarrals and siza: Drilling at 1015 hrs. Casing set at 20 !

LOG

From To Length Description 
(in feet) '

0 38 38 . Alluvium, light brown to medium brown, sandy, silty, and
clayey zone with clinker

38 43 5 Shale, light brown, gypsiferous, poorly indurated

43 49 6 Sandstone, medium brown, fine to very fine grained,
poorly indurated, siltstone, medium brown, sandy

49 89 40 Sandstone, dark gray, very fine grained with thin coal
bed (4-6"?) at + 63'

89 96 7 Carbonaceous shale, dark brown

96 98 2. . Coal (Driller call)

98 106 8 Shale, medium gray 

106 128 22 Siltstone, medium gray 

128 132 4 Carbonaceous shale, dark brown

132 133   1 Coal (Driller call)

133 146 13 Siltstone, dark brown to medium gray .

Total depth geophysical log 146 1

Sample log to total depth 

146 155 9 Coal (Driller call); Driller reports 15-20gpm water
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Hole No. 80 MB-G1_________ Page p of
" ' ' .     *      J>

From

155

160

165

170

175

180

185

190

195

200

205

210

215

220

225

230

235

2^0

2^5

250

255

260

265

To 
(in feet)

160

165

170

175

180

185 -

190

195

200

205

210

215

220

225

230

235

2^0

2^5

250

255

260

265

270

Length

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

LOG 

Description

Sandstone, medium to dark gray, very fine grained

Sandstone, medium to dark gray, very fine grained

Sandstone, medium to dark gray, very fine grained

Sandstone, medium to dark gray, very fine grained

Sandstone, light to medium gray, very fine grained

Sandstone, light to medium gray, very fine grained

Sandstone, light to medium gray, very fine grained

Sandstone, light to medium gray, very fine grained

Sandstone, dark gray, very fine grained

Siltstone, light gray, calcareous, interbedded with
sandstone, dark gray, very fine grained, calcareous
in part

Sandstone, medium to dark gray, very fine grained

Sandstone, medium to dark gray, very fine grained

Sandstone, medium to dark gray, very fine grained

Sandstone, medium to dark gray, very fine grained

Sandstone, medium to dark gray, very fine grained

Sandstone, medium to dark gray, very fine grained

Sandstone, medium gray, very fine grained, silty
with clinker from up hole

Siltstone, dark brown, sandy

Carbonaceous shale, dark brown, interbedded with
siltstone, dark gray

Carbonaceous shale, dark brown, interbedded with
siltstone, dark gray

Siltstone, medium gray, interbedded with sandstone,
dark gray, very fine grained

Siltstone, medium gray, interbedded with carbonaceous
shale, dark brown

Sandstone, light gray, very fine grained, calcareous
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Hole No, 8° MB~C1___________ Page , of

LOG

From To Length Description 
(in feet)

270 275 5 Siltstone, medium gray, interbedded with thin
sandstone, dark gray, very fine grained

T.D. 275 1 @ 1200 hrs. 

Pulled steel, 1227 hrs.
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Hole no* C1 

Location

U.S. Geological Survey 
Geophysical lo£, 1980 Drilling 
Moorhead-Broadus Area,.Montana

J)ate logged 9/26/80_____Surface elevation 3300' 

5*f i T. 8 s», %  4-9 F.   County Powder Riversec

Drilled depth 275 f Logged depth 

Remarks Casing ,set at 20*

Fluid level

Depth
ft n

TT

-10

50-

-20

100  -30

--40

150 

-50

200 
-60

--70

250-

-80

NG H
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Page 1 of

8.5* Geological Survey 
Branch of Goal leeourcaa

Pro jece Moorhead-Broadus

So. 80 MB-C2 _____________ Geologist Janet Brown

Type log Lithologic SLeT. 36?^ f Total depth

Location NE}4 Sec* 33 T. 7 S. R. 50E. '

Ntareecr conn Broadus County Powder River State Mont . QMUJ. Baldy Peak

Drilled byt U.S. Geological Survey

Driilar<s): Stephen Grant

Drill: Portadrill 32^- Data icart 9/2V80 Coaplata 9/2^/80

Son-core tasarTala aad size hole: 0^80' 5 1/8"

Cored latervalj and ilse:
JUaart*

LOG

From To Length ' Description 
(in feet)

0 21 21 Clay, yellow brown(10YR-5/*f)64$ f to dark yellow brown
(10YR-1/2)20%, with clinker, red orange(10R-6/6)11^, 
sandstone, yellow brown(10YR-5/405$» fine grained

21 ' 96 75 Siltstone, olive gray(5Y-VD50^, to light olive gray
(5Y-6/1)28%, to olive black(5Y-2/l)1*f#, sandstone, 
yellow brown(lOYR-5/^-H%, fine grained, carbonaceous 
shale, dusky brown(5YR-2/2)*f# at + 22»

96 97 1 Coal(?)

97 103 *f Siltstone, olive gray(5Y-VD

103 123 20. - Coal, black(N-l), silky, with +3 f parting at 111', +1»
parting at 115*, +3 1 parting at 120 1

123 199 76   Sandstone, very light gray(N-8) to medium gray(N-5),
fine grained, siltstone, light gray(N-7)

199 201 2 Limestone, very hard

201 314- 113 Claystone, medium gray(N-5) to medium dark gray(N-4),
gray black(N-2), olive gray(5YR-V)» Sandstone, medium 
dark gray(N-'f) to brown gray(5YR-4/1) to olive gray 
(5Y-VD» fine grained

31^ 315 1 Coal, black(N-l)

315 350 35 Claystone, medium gray(N-5) to medium dark gray(N-4) to
Qark gray(N-3)
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Hole No. 80 MB-C2__________ Page 2 of

LOG

From To Length Description 
(in feet)

350 356 6 Coal, black(N-l), silky with +.5* parting at 353',
+1 f parting at

356 kQZ k6 Siltstone, brown gray(5YR-Vl ) to medium dark
gray(N-A-)

Total depth geophysical log A-02 1

Sample log to total depth

^05 3 Siltstone, medium dark gray(N-A-) 

^10 5 Siltstone, medium dark gray(N-A-) 

^-15 5 Siltstone, medium dark gray(N-A-) 

^-80 65 Poor samples-no log to total depth
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Hole no._C2

Location NE14

Drilled depth 

Remarks

U.S. Geological Survey 
Geophysical lo£, 1980 Drilling 
Moorhead-Broadus Area,.Montana

J)ate logged 9/25/80____Surface elevation 367V 

sec. 33 , T. 7 S  » S. 50 P.   County Powder River

^Logged depth 402' Fluid level 237*

Depth
ft m

0 0

-10

50-

.20

100- -30

--40

150 

-50

200  
-60

--70

250-

-80

NG
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Hole no* C2___ (continued)

Der.th 
ft m NG C D R

300_~ 90

M

  100

350  

  110

400-

-120

-130

450 H
J-140

t-150

500

U160

550
170

  180
600 _J
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Page 1 of

U.S. Geological Surrey 
Branch of Coal leeoureaa

Pro jacc Moorhead-Broadus

Sola So. 80 MB-C3 ____________ Gaologiat M. McPhillips

Typo log Lithologic ____ __ El«y. 3510* ________ local daocli 215 

Location Ctr N)£s>£ Sac. 25 T« 7S. & 

Naareae cotm Broadus CouatyPowder River Staca Mont , Quad* Baldv Peak 

Drilled by; U.S. Geological Survey 

Drlilar< s ) ; Stephen Grant

Drill: Portaddrill 524 Oaca icart 9/16/80 Caaplata 

Jfcn-core iacarvala and slza kolas 0-215* 5 1/8" 

Cared iatarral* md ilza;

rtaaarfca Casing run; Geophysical research hole for Frank Sentfle. 

Res ton, Va«

LOG

From To Length Description 
(in feet)

0 24 2k Alluvium, moderate yellow brown to pale yellow brown
with clinker

2^ 111 8? Sandstone,, dark yellow orange to light nolive to light
gray, fine to very fine grained, some claystone, medium 
light gray to medium blue gray, shale, brown gray carbon* 
aceous

111 115 4   Coal, black, dull to silky with +1 ' parting at 113'

115 165 50 ^Sandstone, light olive gray to medium gray, fine to-very
fine grained, siltstone, green gray, claystone, medium 
blue gray to medium light gray

1^5 177 12 Coal, shaley zone, brown black

177 210 33   Sandstone, light olive gray to medium gray, fine to very
fine grained

Total depth geophysical log 210' 

210 215 5 No sample

T.D.
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Hole no*_C3

Location CTR.

U.S. Geological Surrey 
Geophysical los, 1980 
Moorhead-Broadus Area, Montana

J)ate logged 9/16/80_____Surface elevation 3310* 

sec. 25 1 T. 7__5., H. 50 tt   County Powder River

Drilled depth 215 f Logged depth 210' 

Hemarks Hole cased

Fluid level

Depth
ft m NG

50-

lOO-i

--40

150 

200  

250-

o

-10

-30

-60

--70

-80

68
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Page 1 of

tJ.S. Geologica 
Branch of CM!

Pro i<cc Moorhead-Broadus

3ol« So, 80 MB-C*f___________________ C«ologi*t Janet Brown

TTP* log Lithologic. £! *  ^520' Total depth ?8n»_

Location SW#NE# Sec. 7 T« 7S R

Near**? conn Broadus CouncyPowder River State Mont. Qiud

Drlllad by; U.S. Geological Survey

Drill«r<s) : Stephen Grant

Drill: Portadrill 52k Data start 9/2*f/8o Qaaplata

Kbo-cora Iat«rwLU aad il2« holas 0-280* 5 1/8"

Cand IncmrvmLs and ilz«:
About 80' below Cache burn

LOG

From To Length Description 
(in feet)

0 1 8 18 Alluvium with clay, yellow gray(5Y-?/2) to moderate
olive brawn(5Y-7/4), sandstone, gray orange(10YR-7/4), 
fine grained

1 <3 ' 33 15 Sandstone, dark yellow ©range(10YR-6/6), fine grained,
claystone, moderate yellow brown(1© YR-5/^i), carbonaceous 
shale, dusky brown(^YR-2/2), clay chips, dusky yellow 
brown(lOYR-2/2)

33 161 128 Claystone, olive gray(5Y-VO to dark green gray(5GY-VO
to brown black(5YR-2/1), sandstone, dusky yellow(5Y-6/4)to 
light olive brown(5Y-5/6) to yellow gray(5Y-7/2) to dark 
yellow orange(10YR-6/6), fine grained to very fine grained, 

. - some clay chips', dark gray(5Y-VO at + 150 tol60«

161 163 2 Coal

163 207 kk Sandstone, olive gray(5Y-Vl) -fine grained

207 208 1 Coal(?)

208 220 12 Sandstone, olive gray(5Y-4/l)f fine grained

220 222 2 Coal, gray black(N-2)

222 ' 2kk 22 Sandstone, olive gray(5Y-VD, fine grained

2^ 2^6 2 Coal, gray black(N-2)

2^6 269 23 Sandstone, olive gray(5Y-VD, fine grained
Total depth geophysical log 269'
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Hole No. 80 MB-C4__________ Page 2__ of 2

LOG

From To Length Description 
(in feet)

Sample log to total depth

269 2?0 1 Sandstone, olive gray(51-4/1)» fine grained 

2?0 275 5 Sandstone, olive gray(5Y-VO» fine grained 

275 280 5 Sandstone, olive gray(5Y-Vl)» fine grained

T.D. 280'
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Hole no.

Location S¥)

U.S. Geological Survey 
Geophysical lo£, 1980 Dri 
Moorhead-Broadus Area,. Montana

_pate logged 9/2V80_____Surface elevation 3320' 

I__, T. 7 S «» 3- 51 F.   County Powder Riversec

Drilled depth 280 f Logged depth 269'_____^Fluid level^ 

Semarks Dry hole,

ft
Depth

NG

50-

100-

--40

150 

200  

250-

-10

-20

-30

-60

--70

-80

71
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Page 1 of

U.S. Gtolofleal Sorr«y 
Branch of Coal Kaaourcas

Pro Jac e Moorhead-Broadus

3bla 86- 80 MB-D1 _____________ Gaologlat Frank Spencer

Tjpa log Lithologic n«y. 3320* local dapcfr 155*

Location NWftNWft________________________  Sac. 31 T. 6S. R. 51E.

5J>*raa  £3**^,.^ 2E°jSL£lllŝ ^^^««« CottBtc^PowderJRjM^r Scaca^Mmrh-^^ Qaad.

Ortllod hyt U.S. Geological Survey

Drillar(s) ; Arthur Clark

Drill; Gardner-Denver 17W Oat* scare 9/24/80 Caaolata 9/25/80

Nba-cara lacarTala and lira holas 0-155* 5 1/8"

Corad iacarrals and slzas

LOG

From To Length Description 
(in feet)  

0 47 47 . Alluvium, sandy, silty, and clayey zone with clinker

47 55 8 Coal, blossom with carbonaceous shale, dark gray to
dark brown with +3 f parting at 50'

55 73 18 Siltstone', medium orange to medium gray, sandy, sand 
stone, light gray, very fine grained, silty

73 75 2 - Coal (Driller call)

75 134 59 Sandstone, light gray to medium gray, fine to very
fine grained, silty with carbonaceous shale in.terbedded 
+3* at 75*» siltstone, medium gray

'! 334 148 14 Siltstone, medium to light gray, sandy, sandstone,
light gray, fine grained with pyrite balls *at + 136'

Total depth geophysical log l48 f 

Sample log to depth 

148 155 7 Siltstone, medium gray
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U.S. Geological Survey 
Geophysical lo£, 1980 
Moorhead-Broadus Area,_Montana

Hole no. D1 Date logged 9/24/80 Surface elevation 5520'

Location N^NVtyv sec. 31 , T. 6 s»t S. 51 p. « County Powder River

Drilled depth 1^' Logged depth 148' Fluid level 69'

Remarks

Depth
ft m NG C - D fi

-
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50-
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100-
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150 

:
200-
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250-

«
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-10
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-80
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Page of

U.S. Geological Survey 
Branch of Coal laeoureaa

Project Moorhead-Broadus

3&le So. 80 MB-E2 Geologiat M. McPhillips
Type lot Lithologic 3250
Location SW}iNE}i See.

local depch 
6S R. 50E

Nearest co*m_ 
Drilled by:

Broadus Counc^owder River State Mont. Qaad.Lonesome Peak

U.S. Geological Survey

DriHar<s); Stephen Grant 

Drill: Portadrill 524 

Son-core iatervaJLa cod size 

Cared laterrelj and ilxe: 

Seaarka

Oace start 9/9/80 

0-235* 5 1/8"

Complete 9/10/80

Snud below Broadus coal bed

LOG

From To Length 
(in feet)

Description

0

59

62

59

62

230 235

59

52

114 119 5

119 230 111

Soil, light yellow brown to light brown to medium brown, 
sandy, very fine to fine grained, sub-round, calcareous, 7 
Iron Oxide stained at +35 f » clayey zones, some clinker

Coal, black, silky, hard with +1 ' parting at 60', trace 
shell fragments, some siltstone, light olive gray, 
some claystone, medium gray

Claystone, medium light gray to medium blue gray to 
medium gray, coal, brown black, shaley, some clinker, 
shale, carbonaceous, brownish black to black

Coal, black, silky, with +1 ' parting at 1 1'5 '

Claystone, medium gray, sandy, silty zone with coal(?) 
stringers

Total depth geophysical log 230 1 

Sample log to total depth 

Very poor sample

T.D.
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Hole no. E2

Locat i on

Drilled depth 

Bemarks R \d

U.S, Geological Survey 
Geophysical los, 1980 Drilling 
Moorhead-Broadus Area, Montana

J)ate logged 

sec* ^

9/10/80 Surface elevation

3 * ±   6 fi «, S. so P   County^ 

Logged depth P ^n , Fluid level

50-

-20

100 - -30

-40

ISO-

200-

250-

-50

-60

--70

80
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of

U.S. Geological Sorray 
Brancb of Coal Xaaourcaa

Project Moorhead-Broadus

»o. 80 MB-E3 Ceologlat M. McPhilliDs

Typa log Lithologic 3720*

NW#NE#

Broadus

Location

Htaraae

Drilled by:

DriXIart*):________

Drill; Portadrill 524

Sac.

CountyPowder River Stata

Total daotfr 6QQ» 

6S,,,,,,, R« 4QE

Yarger Bntte

U.S. Geological Survey

Stephen Grant

Data start 9/11/80 Coaplae a Q/n/8o

Soo-cora tacarwLla and size kolas 0-690 f 5 1/8" 

Cond laearralj and lisa:

Hanarfcl Above abandoned mine (surface) in Pawnee Coal

LOG

From To Length 
(in feet)

Description

0

61

126

133

203

238

239

42

61

126

133

203

238

239

263

37

19

65

7

70

1

24

Alluvium, yellow gray

Sand, white to very light gray to yellow gray to very 
light olive gray to light, gray to medium light gray, 
very fine to fine grained, sub-round, abdt quartz, some 
Iron Oxide stained,- shale, gray

Coal, brown black, flaky, weathered, with +5» parting 
at 4^', +4» parting at 53' "

Sandstone, light gray, very fine grained with shaley, 
sandy, and silty zone, some carbonaceous material

Coal, black with resin with +1' parting at 127', +2* 
parting at 129 f

Shale, light to medium light gray to yellow gray to 
brown gray to olive black with shell fragments, sandstone, 
light to medium light gray, very fine grained, silty, 
with some carbonaceous material

Shale, light gray to medium dark gray, some carbonaceous 
material, sandstone, pale yellow brown to brown gray, 
very fine grained, siltstone, light gray with coaly 
material

Coal, thin bed + 1«

Sandstone, medium light gray to medium gray, fine to very 
fine grained, clayey, shale, medium light to medium dark 
gray with carbonaceous material at + 257'
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Hole No. 80 MB-E3 Page of 2

From

263

273

297

382

392

H9

^52

553

612

618

63^

6^-2

663

To 
(in feet)

273

297

382

392 .

Vf9

^ 52

553

612

618

63^

6^2

663

673

Length

10

2k

85.

10

57

3

101 '

59

6

16

8

21

10

LOG

Description

Coal, black, very dry (powdery) with +2 f parting 
at 26V

Coaly, shaley, sandy zone, carbonaceous material, 
thin coal at +2» at 283', thin coal +1   at 296 «

Poor samples, sandy(fine to very fine grained), 
with claystone, medium light gray to medium olive 
gray, siltstone, medium light gray to medium gtay

Coal, black, oull, some gypsum with +2 f parting 
at 385'

Claystone, medium to medium light gray, siltstone, 
light olive gray to medium gray, very hard

Coal, black, silky, hard with +.5 1 parting at ^51'

Claystone, medium light to medium gray to light 
olive gray, silty, with some carbonaceous material, 
shale, medium light to medium gray, siltstone, 
light olive to olive gray, thin coal at + 500 '

No samples, driller reports sand

Coal, black, dull, hard with +3 1 parting at 6l*f*

Small and poor sample, claystone, medium light gray 
  coal, black, dull, hard, and shale, brown black, 
carbonaceous, siltstone, light olive gray

Coal, black, silky, hard with +2' parting at 638'

Claystone, medium light gray to medium gray

Coal, thin bed +1 f at 663* and claystone, medium

673 690 17

light to medium gray, trace siltstone, light olive 
gray to medium gray

Total depth geophysical log 673'

Sample log to total depth

Poor samples, much coal from caving and washing out
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Hole no.^ 

Location

U.S. Geological Survey 
Geophysical los, 1980 Drilling 
Moorhead-Broadus Area,. Montana

J)ate logged 9/11/80____Surface elevation 3720' 

sec* 15 i T. 6 s   t S* 49 F. « County Powder River

Drilled depth 690' Logged depth 673! Fluid level

Remarks Above abandoned mine (surface) in Pawnee coal

Depth
ft a

IT

-10

50-

-20

100- -30

--40

150 

-50

200  
-60

 70

250-

-80

NG
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Hole no* £3___(continued)

Depth 
ft m NG C D

300Jh 90

Uioo

350-4

4-110

L120

400-1

H130

450 H
1-140

t-150

500 H

U160

550 H
U170

180
600 I
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Hole no* £3___(continued)

Depth 
ft m NG C D

-190

650-
-200

-210

700-

-.220

750 --230

800-

850-

900  

950

-240

--250

-570

-280

290

80



Page 1 of

U.S. Geological 
Branch of Coal KMMUTCM

Pro 4«CC Moorhead-Broadus

361* Bo- 80 MB-E*f GaoloKiJt Frank Spencer

Typa lot Lithologic _I«T- 3380«_________ Total d«och 575'

Location NE#SW)i $>c> 2^ T« 6s R. 4-9E

Sianac town Broadus County Powder RiverStata Mont. Qoad* Yarger Butte

Drilled byt U.S. Geological Survey

Drill*r<s); Arthur Clark_______________________________________________

Drill: Gardner-Denver 1ffW Data scare 9/11/80 Caaolato 9/12/80 

fen-cor* tacarvaJji and «ix« holas 0-575' 5 1/8"____________________ 

Cond iatarrals and

LOG

From To Length Description 
(in feet)

0 11 11 Alluvium, light yellow, sandy clay

11 ^-7 36 Shale,red to red brown, clinkered, siltstone, red brown
to salmon pink, sandstone, salmon red to red orange, very 
fine grained, clinkered

^7 SO 33 Sandstone, light yellow brown, very fine to fine grained,
siltstone, medium gray, shale, red brown, clinkered

80 87 7 Carbonaceous shale zone with coal spars

87 1^8 61 Siltstone, medium gray, sandstone, light gray to medium
gray, very fine grained with carbonaceous shale, dark 
brown

1^8 153 5 Coal, with +1' parting at 151'

153 196 kj> Sandstone, medium gray, very fine grained, siltstone,
light to medium gray, some carbonaceous shale, dark brown

196 200 4- Coal, very weathered like coal bloom or flower with +.5'
parting at 197 f

200 221 21 Carbonaceous shale, dark brown, siltstone, medium gray 

221 . 226 5 Coaly zone

226 307 81 Sandstone, medium gray, very fine grained, siltstone,
light gray to medium to dark gray, sandy, shale, carb 
onaceous, dark brown
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Hole No. 80 MB-E&__________ Page 2 of

LOG

From To Length Description 
(in feet)

CoalC?;

308 32? 19 Siltstone, medium gray 

32? 332 5 Coal with + .5» parting at 330'

332 393 61 Siltstone, medium gray, sandstone, light gray to
mediittn gray, very fine grained, shale, carbonaceous, 
dark brown

393 395 2 " Coal(?)

395 ^57 62 Siltstone, medium gray, sandy, silty, shaley,
sandstone, medium gray, very fine grained, shale, 
carbonaceous, dark brown

^ 57 4&7 1° Coal(?), brown, interbedded with carbonaceous
shale, dark brown

467 562 95 Siltstone, medium to dark brown to medium gray,
carbonaceous, sandstone, medium to light gray, 
very fine grained, silty, carbonaceous shale, 
dark brown

Total depth geophysical log 

Sample log to total depth

562 570 8 Sandstone, medium to dark brown gray 

570 575 5 Siltstone, dark brown gray

T.D. 575'
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Hole no.

Location NEKSW&___sec.

U.S. Geological Survey 
Geophysical lo£, 1980 Drilling 
Moorhead-Broadus Area,. Montana

pate logged 9/12/80_____Surface elevation 3380* 

t_, T. 6 s   , B« 49 TC « County Powder River

Drilled depth 575* Logged depth 562 f_____Fluid level^ 

Hemarks

Depth
ft m NG C - D

50-

100-

--40

150 

200  

250-

(T

-10

-20

-30

-60

--70

-80

83

U



Hole no.____E4_ (continued)

Der-th 
ft in NG

84



Page 1 of

U.S. Geological 
Branch of Coal laaoureaa

Pro jacs Moorhead-Broadus

Sola So» 80 MB-E5 C^Iogist Frank Spencer

Typa log Lithologic SIa*« 3615 1 Total, depth

Location NE}4NE)i   Sac. 25 T« 6s & 

C0im Broadus Couacy Powder RiverStata Mont. Quad* Hods on Flats 

Orlilad by: U.S. Geological Survey 

Dr±ilar(s) ; Arthur Clark

Drill: Gardner-Denver 1?W Data start 9/12/80 Caaplata ?/12/80 ______ 

Jfan-eora tacarTala aad slxa kolas 0-575' 5 1/8" ______________________

Cora4 latarvalj aad il2a: None

Itaaaries Casing set, 20 1 at 13^0 hrs,

LOG

From To Length Description 
(in feet)

0

10

19

35

53

105

109

117

119

157

161

10

. 19

35

53

105

109

117

119

157

161

182

10

9

16

18

52

4- ' ' .

8

2

38

4-

21

Alluvium, sandy, silty with clay, light yellow brown 
medium brown

Siltstone-, medium brown, weathered

Sandstone, light to medium gray, very fine grained to 
fine grained, soft and loose

Coal

Sandstone, light to medium gray, very fine grained, 
siltstone, light to medium gray, sandy

Carbonaceous shale and siltstone, dark brown

Coal with +3* parting at 110'

Carbonaceous shale and siltstone, dark brown

to

Siltstone, medium to dark gray, sandstone, light to 
medium gray, fine to very fine grained, some carbonaceous 
shale at + 155'

Shale, carbonaceous, dark brown

Sandstone, medium gray, very fine grained, silty, carb-
onaceous shale, dark brown at + 178' 

182 183 1 Coal(?)
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Hole No. 80 MB-E5 Page of

From

183

191

195

230

232

240

246

298

299

407

418

456

462

533
536

562

565

To 
(in feet)

191

195

230

232

240

246

298

299

407

418

456

462

533

536
562

565

570

Length

8

4

35

2

8

6

52

1

108

11

38

6

71

3
26

3

5

LOG 

Description

Shale, carbonaceous, dark brown, shale, medium 
gray, sandy

Coal with +.5' parting at 192 1

Sandstone, medium gray to light brown gray to dark 
brown gray, fine to very fine grained, siltstone, 
light brown gray to medium gray, sandy, shale, 
carbonaceous at +228'

Coal(?)

Shale, carbonaceous, dark brown, sandstone, medium 
to dark brown gray, very fine grained

Coal with + 1 1 parting at 242*

Sandstone, medium brown gray, to light brown' gray to 
light to medium gray, silty, some calcareous, 
siltstone, medium brown- gray, sandy

Coal(?), driller call

Siltstone, medium to light gray, sandy, sandstone, 
light to medium gray, very fine grained

Coal with +2 1 parting at 411 1

Siltstone, light to medium gray to medium olive 
gray, sandstone, medium gray, very fine grained, 
silty

Coal

Sandstone, light to medium gray, very fine grained, 
Siltstone, medium gray

Coal with -f«5' parting at 535*

Siltstone, medium gray interbedded with carbonaceous 
shale, sandy, sandstone, medium gray, very fine 
grained

Total depth geophysical log 562*

Sample log to total depth 
Siltstone, light greenish gray

Siltstone, light greenish gray, very fine grained,

570 575

silty 

5 Siltstone, light greenish gray

T.D. 575' 1630 hrs. Cut of hole 1715 hrs. 
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U.S. Geological Surrey 
Geophysical lo£, 1980 
Moorhead-Broadua Area,.Montana

Hole no._ 

Location

Date logged 9/12/80 Surface elevation

sec. 25 , T. 6 s., 5. 48 r. . County Powder River

Drilled depth 575* Logged depth 562* 

Hemarks Casing s.et, 20*________________

Fluid level

Depth
ft a NG

50-

100-

--40

150 

200-^

250-

0

-10

-20

-30

-60

--70

-80

0

87
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Hole no* E3_____(continued)

Depth 
ft m NG C D

300 _T 90

Lioo

350-1

4-110

400  

.120

-130

450-1
J-140

1-150

500

160

550-j
U170

  180
600

88



Page 1 of

tJ.S. Geological Survey 
Branch of Goal leeourcaa

Project Moorhead-Broadus

Bole Ho. 80 MB-E6 ' Geolo«iat Frank Spencer

Type loa Lithologic Slev. 3356'

Location SE)4SW}i Sec»

Jhareat: conn Broadus County Powder River State

Total depth sis*

3 T. 7S R. .49E

Mont. Qoad.Huckins School

Drilled by: U.S. Geological Survey

Drillar<s): -Arthur Clark

Drill: Gardner-Denver 17W Dace start 9/10/80 Gaoplete 9/10/80

Son-core Interval* *nd size hole* 0-515! 51/8"
Cored Interraij end size: None
aeoarka

LOG

From To Length 
(in feet)

Description

0

12

17

22

66

69

10? 

122 

126

199

12

17

22

66

69

107

122

126

199

12 Alluvium, loose sand, Iron stained

5 Sandstone, light orange yellow, fine grained, Iron 
Oxide stained

5 Shale, carbonaceous, dark brown, siltstone, carbonaceous, 
dark brown

44 Sandstone, light yellow gray, very fine grained with 
thin lenses

3 Coal

35' ' . Sandstone, light gray green to medium gray to light to 
medium green, very fine grained, silty, calcareous, 
siltstone, medium gray, sandy

3 Coal with +1' parting at 105'

15 Sandstone, medium gray, very fine grained, silty, (water)

4 Coal (?)

73 Sandstone, medium to dark gray, fine* to very fine 
grained, some pyrite, siltstone, medium gray

42 Siltstone, light to medium dark gray, sandy, inter- 
bedded with shale, carbonaceous, dark greenish gray to 
dark brown
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Hole

From

241

245

276

277

373

374

392

396

410

412

426

427

455

456

486

488

502

505

510

(T-k 
No. 80 MB-B6

To
(in feet)

245

276

277

373

374

392

396

410

412

426

427

455

456

486

488

502

505

510

515

Length

4

31

1

96

1

18

4

14

2

14

1

28

1

30

2

14

3

5

5

Page ? of ?

LOG

Description

Coal (drillers call)

Siltstone, medium gray, sandy, shale, carbonaceous, 
dark brown at +246 f

Coal(?)

Sandstone, light to medium to dark, gray, fine to
very fine grained, some calcareous, siltstone,
medium to dark gray, shale, medium to dark gray,
some carbonaceous

Coal(?)

Sandstone t medium gray, very fine grained, silt-
stine, medium gray

Coal with +1' parting at 394'

Shale, carbonaceous, dark brown, siltstone, medium
to dark gray, sandy

Coal(?)

Shale, carbonaceous, dark brown interbedded with
siltstone, medium to dark gray

Coal

Siltstone, medium gray interbedded with carbonaceous
shale, dark brown, siltstone, medium gray

Coal(?)

Siltstone, light to medium gray, sandstone, medium
gray, very fine grained, silty, some carbonaceous
shale

CoaK?)

Siltstone, light to medium gray

Total depth geophysical log 502'

Sample log to total depth

Sandstone, light to medium gray, very fine grained

Sandstone, light to medium gray, very fine grained

Sandstone, light to medium gray, very fine grained

T.D. 515' 1100 hrs. logging at 1130 hrs.
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Hole no.

U.S. Geological Surrey 
Geophysical los, 1980 Drilling 
Mooriiead-Broadus Area, Montana

Date logged 9/11/80____Surface elevation

Location SEliSWK sec. 2 » T< 7 . &   a * 50 K * County Powder River

Drilled depth 515' Logged depth 502*____Fluid level__________ 

Remarks

Depth
ft m

TT

-10

50-

-20

100- -30

--40

150 

-50

200  
-60

--70

250-

-80

NG
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Hole no._E6___(continued)

Depth 
ft ID KG C D

300."" 90

100

350  
--110

400-

_ 120

-130

450-

-140

-150
500-

-160

550-
-170

- 300

450

  180
600 _
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Page 1 of

U.S. Gaolofical Survey 
Branch of Goal laaoureaa

Pro jacc Moorhead-Broadus

So. 8,0 MB-E7 ____________ Gaologlat M. McPhillips

Tjpa lot Lithologic BIgr* 3^90* Total daoc& 655' 

Locaclon NEffSEft Sac. 35 T. 7S R.

Ktaraa? coim Broadus County Powder River SCata Mont   Qoad*Bloom Creek

Orlllod by; U.S. Geological Survey

Drlllar< s ) ; Stephen Grant

Drill; Portadrill 524 _______ Data itart 9/13/80 Caaplata 9/1 V80

Mon-cor« iacarvala tad six* holaa 0-23>8 t 60-120» f 137>5-655 t . 5 1/8" ____ _

Corad latarralj and alza: 3*0" Core !

Haaarka

LOG

From To Length Description 
(in feet)

0

25.8

60.0

120

137-5

195

235

238

25.8

60.0

120

137.5

195

235

238

267

25.8

3^.2

60

17.5

57-5

40

3

29

No Sample

See core description

No sample

See core description

No sample described

Shale, medium to medium dark gray

Coal, black, silky, hard

Claystone, medium light gray, siltstone, light oliv<
gray, hard, shale, carbonaceous, medium light gray

267 336 69 Sandstone, olive gray, very fine grained, siltstone,
light olive to olive gray, claystone, medium light 
gray

Total depth geophysical log 336 * 

Sample log to total depth

336 3^0 k Small sample, sandy, light gray, sub-round to sub-
angular, with coal, black, dull to silky, har£, abdt 
pyrite nodules (micro) and some shale, carbonaceous

_>+-/ ;" : - brown black
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Hole No. 80 MB-E7 Page of

LOG

From To Length 
(in feet)

Description

340

380

385

390

395

345

345 350

350 355

355 360

360 365

365 370

370 375

375 380

385

390

395

400

400 405

405 410

5-

5

5

410 415

Small sample, sandstone, light gray, siltstone, 
light olive gray, hard, and sandstone, medium 
light gray, very fine grained, thin carbonaceous 
streaks

Sandstone, light gray, medium grained, sub-round 
to sub-angular, quartz abdt, some coal in sample

Sandstone, light gray, medium grained, sub-round 
to sub-angular, quartz abdt, claystone, medium 
blue gray, some coal chips

Coal, black, dull to silky with interbedded shale, 
brown black, carbonaceous

Coal, black, shiny, with interbedded shale, carbon 
aceous, brown black

Sandstone, medium light gray, very fine grained, 
40%, claystone, medium gray,40%, coal and carbon 
aceous shale, 15%» sandstone, light olive gray, 
very fine grained, thin carbonaceous streaks, 5%

Claystone, light gray to olive gray, some coaly 
material

Sandstone, very light gray to medium light gray, 
medium grained, sub-round to sub-angular, quartz 
abdt, well sorted

Sandstone, very light gray to medium light gray, 
medium grained, sub-round to sub-angular, quartz 
abdt, well sorted

Claystone, medium light gray, 30%» siltstone, light 
olive gray, hard, 30%, sandstone, 30%, small coal 
chips 10%

Claystone, medium light gray, 10%, siltstone, light 
olive gray, hard, 10%, sandstone, 70%. small coal 
chips 10%

Claystone, medium light gray, 10%, siltstone, light 
olive gray, hard, 10%, sandstone, 70%, small coal 
chips 10%

Sandstone, 95%» coal chips 5%

Claystone, light gray, 10%, sandstone, 40%, small 
coal chips 50%

Sandstone, 90%, coal chips 10%
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Hole No. 80 MB-E7 Page

From

415

420

425

430

435

440

4?0

475

480

485

530

535

550

555

565

570

To 
(in feet)

420

425

430

, 435

440

470

475

480

485

530

535

550

555

565

570

655

Length

5

5

5

5

5

30

5

5

5

45

5

15

5

10

5-

85

LOG 

Description

Sandstone

Sandstone

Sandstone, 90%, coal chips 10%

Sandstone

Sandstone

Sandstone, Note : this same sandstone dominates 
the samples to T.D. (655* )  From this point, I 
only note where it appears there is a coal bed 
or a different bed.

Claystone, dark gray, carbonaceous, claystone, 
light gray, trace carbonaceous material and shale, 
black, carbonaceous, in sample with sandstone

Sample slightly clayey

Coal, black, silky, and claystone, light gray, 
trace carbonaceous, and sandstone

Sandstone

Coal, brown black, bony and sandstone

Sandstone

Shale, medium dark gray to brown black, carbonaceo"

Sandstone

Shale, brown black, carbonaceous, clayey

Sandstone

T ? D. 655'
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Page 1 of 2

U.S. Geological Surrey 
Brancii at Goml teaourcas

Pro j«cc Moorhead-Broadus

3ol« So. 80 MB-E7 ____________ Geologiat M- McPhilli

Typ* lot Gore description 2I«y. ^4QQ * local depth 

Location NE#SE# Sac. ^55 T. 7s R«

coim BroaduR County Pnwrio-r TH W<>T. Seata Mrtyi 4-. Oiad* Bloom Greek 

Drillad by: U.S. Geological Survey 

Drill«r< s ) ; Stephen Grant

Drill: Portadrill 52k Dat* icart 9/1 3/8 0 Caacplata 9/1 V8o 

?feo-cor« iacarvala aad slx« holas 0-2^*8 f « 60-120', 137.5-655'.* 

Cand Iscarralj and ilz«: 3.0" Core

LOG

From To Length Description 
(in feet)

25.8 27.0 1.2 Shale, medium dark gray, thin carbonaceous 'streaks with
interbedded sandstone, medium light gray, very fine'grain 
ed, silty with thin coal streaks

27.0 '30.0 3.0 Coal, black, silky, hard,abdt pyrite nodules (micro)

30.0 4-2.6 12.6 Coal, black, dull to silky, very abdt pyrite (nodules
and bands)

42.6 56.6 14.0 Coal, black, dull to silky banded, abdt pyrite nodules
(micro), abdt gypsum rosettes

56.6 57.2 0.6 Coal, black, dull to silky banded, abdt pyrite nodules
. - (micro), abdt gypsum rosettes

57.2 60.0 2.8 Siltstone, medium light gray

120.0 122.3 2.3 Siltstone, medium gray to medium dark gray, thin carbon 
aceous streaks

122.3 126.4 4.1 Claystone, medium light gray to medium gray

126.4 133-0 6.6 Coal, black, dull with silky bands to-silky with dull bands,
shiny at 127.1 to 127-3, abdt gypsum rosettes from 127.1 to 
133.0, abdt micro pyrite nodules from 127.1 to 133.0, bony 
near bottom, resin

133-0 136.3 3-3 Coal, black, silky with dull bands, abdt micro pyrite
nodules and gypsum rosettes
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Hole No. 80 MB-E7 (core) page 2 of 2

LOG

From To Length Description 
(in feet)

136.3 137»5 1-2 Siltstone, medium gray, sandy, with thin carb 
onaceous streaks

End of Core Description
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U.S. Geological Survey 
Geophysical lo£, 19.80 Drilling 
Moorhead-Broadus Area, ..Montana

Hole no._E7 Date logged 9/14/80. Surface elevation

LocationNE&5E34 sec. 55 , T 48 P. * County

Drilled depth 655* Logged depth 556* 

Remarks

Fluid level

ft
Depth

-10

50-

-20

100-1 -30

--40

150 

-50

200  
-60

250-

-80

NG



Hole no* E7___(continued)

Der-th 
ft ra KG C D R

300.
-90

: - 100

350  

--110

400-

_120

-

450-

-130

-140

-Ll50 

500-j

H-160

550-
-170

:-180
600 _
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Page of

7.5* Gtolofieal Surrey 
Branch «£ Coal

Project Moorhead-Broadus

361* Ho. 80 MB-E8 M. McPhillips

Typa log Lithologic 33^Q
Location SEJiSW1/ Sac.

Naarase conn Broadus County Powder SiverSeaea Mont,

Drillad by? U.S. Geological Survey

Driilar<s);   Stephen Grant____________________________

Total dapth 95' 

Is R. 48E

Qoad. Bloom Greek

Drill: Portadrill 524 Data icart 9/12/80 

0-95 f 3 1/8"

Coaplata 9/12/80

Moo-core iatarvala and sixe 

Gorad iatarralj and ilxa:

Raaariea Abandoned and moved to 80 MB-E8a- excessive alluvium and clinker

No geophysical log run

LOG

From To Length 
(in feet)

Description

0

5

10

15

20

25

30

35

5

10

15

20

25

30

35

40

50

Soil, dark yellow brown

Soil, gray orange, some clinker

Soil with sand, fine to medium grained

Soil with sand, fine to course grained

Sand (soil), dark yellow brown, fine to medium grained, 
sub-round, with 10% clinker, mod red brov/n to mod red 
orange

Alluvium, pale yellow brov/n, mostly sand, fine to very 
course grained

Alluvium, pale yellow brown, mostly sand, fine to very 
course grained, sub-round, with abdt clinker, angular

Sandstone, mod yellow brown, fine to very fine grained, 
clayey, with some clinker

Sandstone, mod yellow brown, fine to very fine grained, 
clayey, with some clinker

Sandstone, mod yellow bro\vn, fine to very fine grained, 
clayey, with some clinker
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Hole No. 80 MB-E8 Page of

LOG

From To Length 
(in feet)

Description

50

55

60

65

55

60

65

95

5

5

5

30

Sandstone, mod yellow brown, fine
grained, clayey, with some clinker

Sandstone, dark yellow brown, fine
grained, clayey, with some clinker

Sandstone

No sample described

to very fine

to very fine

Problems with clinker- Arthur Clark later drilled 
hole above clinker

See 80 MB-E8a
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Page of 3

U.S. Geological 
Branch of Coal Baaourcaa

?TO jaCS Mnorhead Broadus

3ola 80 MB-E8a Caologlat Frank Spencer

Typa log Lithologic

Location swi4SE1/4

Naaraae covu_

Drlilad by:

Broadus County Powder RiverSCaca Mont. Qoad. Bloom Creek

U.S. Geological Survey

Drillar<«): Arthur Clark

Drill: Gardner-Denver 1?W 

Noo-cora iscazrala aad slsa 

Corad latarrals and ilza:

3aaarfca Surface casing 50

Dat* start 9/12/80 Coaolata 9/13/80

0-695 f 5 1/8"

LOG

From To Length 
(in feet)

Description

0 19 19

19

59

.75

83

91

175

179

183

188

59

75

83

91

175

179

183

188

238

^

16

8

8

8*

k

*

5

50

238 242

Alluvium, sand, light yellow to off white,- fine grained 
with clinker, dark brov/n, carbonaceous at  + 17 f

Sandstone t light yellow to light yellow gray to light to 
medium gray, fine to very fine grained with some clay

Coal with +2 1 parting at 61 f , +3 1 parting at 65S +»5* 
parting at""71 f » +1' parting at""73 f

Shale, carbonaceous, dark brown, siltstone, medium to 
light gray

Coal with 4-3' parting at S^f 1

Sandstone, medium to dark green gray, fine to very fine 
grained, siltstone, medium to dark gray, sandy, calcareous

Coal, shaly (probably carbonaceous, shale, from cuttings)

Shale, carbonaceous

Coal, dirty, shaly, carbonaceous with +.5 f parting at 186'

Siltstone, medium to dark gray, shale, dark gray to dark 
brown, silty, carbonaceous, sandstone, medium to dark 
gray, very fine grained

Coal
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Hole No. 80 MB-E8a Page

From

242

252

257

378

380

447

450

464

465

568

569

619

627

662

667

684

685

To 
(in feet)

252

257

378

380

447

450

464

465

568

569

619

627

662

667

684

685

690

Length

10

5

122

2

67

3

14

1

103

1

50

8

35

5

17

1

5

LOG 

Description

Shale, carbonaceous, dark brown, siltstone, dark 
brown with some carbonaceous material

Coal with +1* parting at 254'

Sandstone, dark brown to light to medium to dark 
gray to medium brown gray, fine to very fine grained, 
interbedded with shale, carbonaceous, dark brown, 
siltstone, light to medium gray, sandstone, light 
gray, very fine grained, calcareous lenses

Coal

Siltstone, dark brown to light to medium gray 
interbedded with shale carbonaceous, dark brown, 
sandstone, light to medium gray to medium brown 
gray, very fine grained

Coal (driller call)

Siltstone, medium to dark brown, carbonaceous, 
shale, carbonaceous

Coal (drillers call)

Sandstone, light to medium gray, very fine grained, 
siltstone, light to medium gray', shale carbonaceous, 
dark brown, @+ 5&5 f

Coal(?)

Siltstone, light to medium gray, sandstone, light 
to medium gray, very fine grained, shale, carbon 
aceous with siltstone, dark brown, interbedded at 
+ 617'

Coal, dirty, shaley with +2 1 parting at 623'

Siltstone, light to dark £>ro.wn to light gray, carb 
onaceous, sandstone, medium gray, very fine grained, 
some carbonaceous shale, dark brown at + 627 f

Coal with +.5 1 parting at 663*

Siltstone, light gray

Total depth geophysical log 684 f

Sample log to total depth

Sandstone, light gray, very fine grained

Sandstone, light gray, very fine grained
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Hole No. 80 MB-E8a Page T; of

LOG

From To Length 
(in feet)

Description

690 695 Sandstone, light gray, very fine grained 

T.D. 695*
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U»S. Geological Survey 
Geophysical lop;, 1980 
Moorhead-Broadus Area,. Montana

Hole no* E8a Date logged 9/13/80 Surface elevation 3^80*

Lo c at i on SW)4SE1A sec. 16, T. 8 s«, 3« 4-8 re   County Powder River

Drilled depth 695 ___^Logged depth 684 f Fluid level i?Qt

Remarks Surface.casing 30'

Depth
ft m NG
0

50-

100-

--40

ISO-

200 

250-1

-20

-30

-50

-60

--70

-80

0
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 Hole no. E8a (continued)

Der-th 
ft ra KG C D R
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Hole no. E8a (continued)

Depth 
ft m KG C D R

-190

650-
-200

-210

700-

-_220

750- -230

800 

900  

950

-240

--250

850 -« 260

-280

 290
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Page

Pro J«c t

tJ.S. 
Branch af CM! lo»ourc»«

Moorhead-Broadus

361* So 80 MB-E9 Geologist Frank Spencer

log Lithologic 3^70

Location SWfrNEfr 32 T.

local d«och 733 ' 

8S R. 48E

eoim 

Drillsd by;

Broadus Powder River Stats Mont   Qoad* Moorhead

U.S. Geological Survey

Driilar<«): Arthur Clerk

Drill: Gardner-Denver 17W

Nba-core iatarala sad six* h 
Corad iatarvmls and fi2«:

Data start

ol«; 0-735 f
None

9/12/80

5 1/8"
COTB)l«t« 9/13/80

Casing set at 1^-21 hrs. 20' surface casing, Cemented V/2 hrs.

LOG

From To Length 
(in feet)

Description

0' k k

k 10 6

10 23 13

23

85

91

161

85

91

115

1^-0 

161

164

206

62

6

24

25

21

3

42

Siltstone, medium olive gray, weathered 

Shale, olive gray

Siltstone, light olive brown to light to medium gray, 
weathered, slightly sandy

Sandstone, light yellow gray to light yellow to yellow 
brown, fine to very fine grained, quartz, angular, 
sub-round to sub-angular, siltstone, dark brown inter- 
bedded with sandstone

Shale, carbonaceous, dark brown

Sandstone, light gray, very fine grained, siltstone, 
light gray

Shale, carbonaceous, dark brown, with coal(?), brown, 
shaley, +1 « at 123'

Siltstone, medium to dark gray to light brown gray 
with carbonaceous shale interbedded at + 1^1 ' , sand 
stone, medium gray, silty

Coal (driller call)

Sandstone, medium brown to medium gray, very fine 
grained, siltstone, medium gray, shale, medium gray 
to dark brov/n, carbonaceous at + 200'
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Hole No. 80 MB-E9 _____ Page __2__ of 3

From

206

212

216

221

265

269

278

280

370

380

411

417

470

472

493

494

593

597

646

To 
(in feet)

212

216

221

265

269

278

280

370

380

411

417

470

472

493

494

593

597

646

652

Length

6

4

5

44

4

9

2

90

10 .

31

6

53

2

21

1

99

4

49

6

LOG 

Description

Coal with +.5' parting at 211  

Shale, carbonaceous, dark brown

Goal, with +.5' parting at 219 1

Sandstone, medium brotvn gray, very fine grained, 
siltstone, medium gray to medium dark brown

Coal with +.5* parting at 266'

Shale, carbonaceous, dark brown interbedded with 
sandstone, medium gray, very fine grained

Coal (driller call)

Sandstone, medium to light gray, very fine grained, to 
fine grained, siltstone, medium to light gray, shalf, 
medium to dark gray, carbonaceous

Coal interbedded with siltstone and shale, carbon
aceous

Siltstone, dark gray brown to dark brown interbedded 
with shale, carbonaceous, and sandstone

Coal with +2 ! parting at 413'

Siltstone, medium gray to dark gray to medium brown to 
dark brov/n, carbonaceous at + 419*» sandstone, 
medium gray, very fine grained

Coal

Siltstone, medium gray to dark brown, shale, carb 
onaceous, dark brown

Coal (driller call)

Sandstone, medium to light gray, very fine grained, 
siltstone, medium to light gray

Siltstone interbedded with shale, carbonaceous

Siltstcne, medium to light to dark gray

Siltstone, light gray interbedded with shale,
carbonaceous, dark brown

652 661 9 Coal with *.5» parting at 655', +1' parting at 657»
+1 f parting at 659*
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Hole No. 80 MB-E9_________ Page 3__ of 3

LOG

From To Length Description 
(in feet)

661 692 31 Siltstone, medium to light gray, sandstone,
medium brown gray, very fine grained, shale, 
carbonaceous, dark brown

692 695 3 Coal

695 71^ 19 Siltstone, dark brown gray interbedded with
shale, carbonaceous and coal cuttings

Total depth geophysical log 71^ f 

Sample log to total depth

71^- 720 6 Siltstone, dark brown gray interbedaed with
shale, carbonaceous

720 725 5 No sample, assumed siltstone 

 725 730 5 Siltstone, light gray (10% coal cutting) 

730 735 5 No sample, assumed siltstone

T.D. 735' at 1855 fcrs.

Cleaning and washing until pulling
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U.S, Geological Survey 
Geophysical lo£, 1980 
Moorhead-Broadus Area, Montana

Hole no. E9 Date logged .9/13/80. Surface elevation 3^70*

LocationswKNEK____sec* 32 , T. 8 s., 3. 48 re   County Powder Rive]

Drilled depth 7^5* Logged depth 714t Fluid level_ 

Remarks Surface, casing 20' .

Depth

ft »____NG
TT

-10

50-

-20

100 -i -30

--40

150 

-50

200  
-60

--70

250-

-80

R



Hole no.__E9_____ (continued)

Depth 
ft m NG D R

300. ~ 90

100

350-j

-1-110

400^

_120

450 H

-130

-140

U150

500-I

160

550-1
L.170

  180
600 I
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Hole no._EQ___(continued)

Depth 
ft m NG D R

-190

650-
-200

-210 

700-

-_220

750- -230

800-

850-

900  

-240

--250

-270

280

950--290
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